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METHOD AND APPARATUS FOR MANAGING PRESENTING AND CHANGING RING- 
BACK SOUNDS IN SUBSCRIBER-BASED RING-BACK SOUND SERVICE 

Technical Field 

The present invention relates generally to a method and apparatus for managing ring-back 
sounds in a sijbscriber-based ring-back sound service and, more particularly, to a method and 
apparatus for managing ring-back sounds in a subscriber-based ring-back sound service, whidi 
improves an existing ring-back tone service by providing originators with ring-back sounds that 
terminating subscribers want, instead of a uniform ring-bade tone, hi addition, the piiesent invention 
relates to a method and apparatus for presenting and changing ring-back sounds in a ring-back sound 
service based upon the ring-back sound managing method and apparatus. 

Background Art 



In general, in the case where an originator tries a phone call on a conventional mobile 
communications network, there is used a method in which a terminating mobile switching center 
provides a uniform ring-back tone to the originator. However, such a conventional ring-bade tone 
service method is problematic in that tiie conventional ring-back tone service mefliod provides a 
uniform tone, so that an ori^nator cannot determine whether an erroneous connection is made or not 
before the response of a tmiunator and various ring-back sound services consistent with the 
characteristics of users cannot be provided. Recentiy, there was proposed a method of providing 
various advertising sounds instead of the uniform ring-back tone described above. However, this 
method is also problematic in that a network provider provides advertising sounds to originators 
without choice and allows the originators to make calls fiee of charge for a certain time, an originator 
cannot determine whether an erroneous connection is made or not before the response of a 
temiinator and various ring-back sound services consistent with the characteristics of users cannot be 
provided 

hi ordCT to solve the above-described problems, the applicant of the present invention 
proposed a subscriber-based ring-bade sound sovice method that provides originators with specific 
ring-back soxinds r^steiied or selected by subscribers, which is described with reference to FIG. 1 



wo 2004/016015 



PCT/KR2003/001S86 



below. 

FIG. 1 is a flowchart showing the prior art subscriber-based ring-back sound service 
method proposed by the applicant of the present invention (see Korean Pat Appl. No. 10-2002- 
0010006 filed onFeb. 25, 2002). 

When an originator calls a subscriber to a service proposed by the patmt application and 
requests a call connection, a corresponding originating Mobile Switching Center (MSG) 3 1 requests 
temiinating location information from a Home Location Register (HLR) 10 at stq^ SlOl . 

The HKL 10 requests routing infomMlion ficom a terminating MSG 32 in response to the 
request of step SlOl at step S102, and the terminating MSG 32 provides the routing iirformation 
(Teaoapcfrary Local Directory Number (TLDN)) to the HLR 10 in response to the request of step 
S102atstepS103. 

The HLR 10 transmits the routing information to the originating MSG 31 in response to tiie 
request of step SlOl at step S104. Accoixiingly, the originating MSG 31 requests a truiJc 
(hereinafter referred to as "ISDN User Part (ISUP)") call connection fiom the tenninating MSG 32 
based upon the routing information to establish a call path at step 1 05. 

Thereafter, if it is determined that a terminator is a subscriber to the service of the patent 
qjplicadon and the service is activated based upon service establishment information and 
information for performing routing to an Intellectual Peripheral (TP) 50 provided by the HLR 1 0 and 
previously stored in the teiminating MSG 32 at the time of registering the location, the terminating 
MSG 32 requests an ISUP call connection fix)m the IP 50 to establish a trunk call path based upon 
this routing infonnation and, at this time, provides both a terminating phone number and an 
originating phone number at step S106. As a result, the caU paths are established among the 
originating MSG 31, the terminating MSG 32 and the IP 50. For reference, the service 
establishment information and the routing information are included in a location registration respoiise 
message downloaded fiom the HRL 10 to the terminating MSG 32, and are provided to tiie 
tmninating MSG 32. 

The IP 50 inquires a ring-bade sound code fiom the IP server 70 based upon the provided 
terminating and originating phone numbers at step SI 07, and the TP server 70 searches for the ring- 
bade sound code allocated in connection with the provided terminating and originating phone 
numbers and transmits the searched ring-back sound code to the IP 50 in response to the inqxtiiy of 
st^ S107 at step S108. Hie IP 50 transmits a ring-back soxmd corresponding to the received ring- 
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back sound code, instead of a ring-back tone, to the originator tiirough the established call path at step 
S109. 

Finally, wiien the terminating subscriber answers the phone while the ring-back soxind is 
being transmitted to the originator, the terminating MSG 32 requests the IP 50 to disconnect the 
5 ISUP call connection so that the P 50 can disconnect the ISUP call connection at step SllO, and, at 
the same time, allows the originator and the temiinating subscriber to malce a call through the call 
path established between the originating MSG 3 1 and the terminating MSG 32 at step Sill. 

Meanwhile, in the above-described conventional subscriber-based ring-back sound service 
method, as the number of subscaibei^s increases, the JP 50 should store a larger number of ring-back 

1 0 sounds. The ling-badc sounds may be classified into two types: common ring-back sounds fixedly 
stored in the IP 50 and individual ring-back sounds recorded, edited and uploaded on the Internet by 
subscribers. As the ring-back sound service is continuously provided, the number of common ring- 
back sounds provided by a Content Provider (CP) increases, and the number of individual ring-back 
sounds increases due to an increased number of subscribers, so tiiat the number of ring-back sounds 

15 to be stored must explosively increase. Accordingly, there is an inconvenience, in vMch the 
capacity of geometrically distributed IPs should be expanded when ttie number of ling-back sounds 
to be stored exceeds the capacity of the IPs, or a problem, in vdiich iadividual ring-back soxmds are 
not sufficiently serviced because the expansion of capacity of the IPs does not catch up with the 
increased number of ring-back soxmds. 

20 Further, as described above, in the case where an originator tries a phone call in a 

conventional mobile communications network, there is used a method in wdiich a terminating MSG 
provides a uniform ring-back tone to tiie origboator. Howeva:, such a conventional ring-back tone 
service method is problematic in tiiat the conventional ring-back tone service method provides a 
uniform tone, so that an originator cannot detemiine whether an erroneous connection is made or not 

25 before the response of a terminator and various ring-back sound services consistent with the 
characteristics of users cannot be provided. 

Disclosure of the Invention 

. 30 Accoixiingly, the present invention lias been made keeping in mind the above problems 

occurring in the prior arl, and an object of the present invention is to provide a method aixi ^paratus 
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for managing ring-back sounds, vAich is capable of providing both a common ring-back sound 
SCTvice and an individual ring-back sound service wittiout hindrance even if the number of 
subscribers increases. 

Another object of the present invention is to provide a method of presenting ring-bade 
sounds in a subscriber-based ring-back sound service, which allows a ring-back sound to be 
presented to a subscriber in the subscriber-based ring-back sound service, which provides with 
originators with a ling-badc sound, registered and selected by a terminating subscriber, instead of an 
existing ring-back tone, so that the originators can determine Vkdiether erroneous connections are 
made or not and various ring-back sounds consistent witih the characteristics of terminating 
subscribers can be provided. 

Another object of the present invention is to provide a method of changing ring-bade 
sounds in a subscriber-based ring-back sound service, which allows an originating subscriber to 
select the ring-bade sound of a terminating subscriber, to vsAiich the originating subscriber listens^ and 
set the ring-bade sound of the terminating subsodber for his/her substitute ring-back sound in the 
subscriber-based ring-back sound service. 

In Older to accomplish die above object, the present invention provides a method of 
managing ling-back sounds in a subscriber-based ring-back sound service, including the first step of 
storing common ring-back sounds and reporting details of use of the common ring-back sounds to a 
ring-back soxind management server, in each of Intellectual Peripherals (IPs); the second step of 
storing individual ring-back sounds and reporting details of vise of the individual ring-back sounds to 
the ring-back sound management server, in each of large capacity storage devices connecting and 
interworidng with one or more JPs ; and the third step of statistically compiling tiie reported details of 
use of the common and individual ring-back sounds and determining whether to maintain storage of 
the common and individual ring-bade sounds based up the statistically complied details, in Ihe ring- 
back sound nMnggement server. 

The method further includes the step of requesting the TP or large capacity storage device to 
delete a ring-back sound determined at the third step so that the ring-back sound is deleted, or the step 
of requesting the IP to remove a ring-back sound detennined at the third step so that the ring-back 
sound is removed fiom tiie IP to tiie large cq^acity storage device, after the third step. 

In Older to accomplish the above object, the present invention provides an apparatus for 
managing ring-back sounds in a subscriber-based ring-bade sound service system, the subscriber- 
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based ring-back sound savice system having ring-bade sound provision means for storing a variety 
of ring-back sounds, connecting with Mobile Switching Centers (MSCs) of a mobile 
communications network via the gateway and providing the stored ring-back sounds to the MSCs; 
ring-back sound provision control means for communicating with the IP via the Internet and 
specifying a kind of a ring-back sound to be provided to the MSCs based upon a combination of 
identification of a terminating subscriber that a call connection is requested to reach, identification of 
an originator corresponding to the identification of the tmninating subscriber, and information on a 
time band in which the request of the call connection is made; a Web server for connecting with the 
ring-back sound provision means or ring-back sound provision control means via the Internet, and 
adding ring-bade sounds to the ring-back sounds stored in the ring-back sound provision means or 
changng ring-back sound speciJfying information of the ring-bade sound provision control means; a 
Home Location Register (HLR) for storing first information about v^ether to substitute for an 
existing ring-back tone and second information for performing routing to tiie ring-bade sound 
provision means as profile information of a tOTninating subscriber; the MSCs for receiving and 
storing the established first and second infonnation v^e communicating with the HLR at a time of 
registering a location of tiie terminating subscriber, receiving a ring-back sound while 
communicating with the ring-back sound provision means based upon the first and second 
information, and providing the received ring-back sound to the corresponding originator, instead of 
the existing ring-back sound, including ring-back sound provision means for storing common ring- 
back sounds; large cq^acity storage devices each interworleing with one or more ring-back sound 
provision means; and ring-bade sound management s&rver fi)r statistically compiling the reported 
details of use of the common and individual ring-back sounds, determindng ^^diether to maintain 
storage of the common and individual ring-back soxmds based \xp the statistically complied details, 
requesting the ring-bade sound provision server or lar^ capacity storage device to delete a 
determined ring-bade sound so that the rii^-bade sound is deleted therefix>m, and requesting the IP to 
remove a determined ring-back sound so that the ring-back sound is removed fiiom the IP to tte large 
capacity storage device. 

In order to accomplish another object, the present invention provides a method of 
presenting ring-back sounds in a subscriber-based ring-back somd service, the subscriber-based 
ring-back sound service bdng performed in such a way as to store a plurality of ring-back sounds 
corresponding to ring-bade sound codes in ring-back sound provision means constructed to be linked 
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to a mobUe communications network, and provide originators with a ring-bade sound corresponding 
to a ring-back sound code selected by a terminating subscriber witii respect to each of originators, 
originator groups, originating time bands and defeult, including the first step of providing ring-back 
sound code information of the ring-back sound selected by a presents: and subscriber information of 
a presentee to the ring-back saind provision means; the second step of transmitting a message 
notifying ring-back sound presentation, including call-bade information, to a mobile terminal of the 
presentee in a short message form via a Short Message Service (SMS) sorver of the mobile 
communications network based ipon tiie subsoriber information of the presentee; and the third step 
of selecting the condition injformation vs^dle communicating with the ring-back sound presentation 
servo: according to the call-back information, and providing the selected condition information from 
the ring-back sound presentation server to the ring-back sound provision means. 

At the first step, the selecting of a ring-back sound is performed based upon voice 
communication or Hafra communication, the voice communication is poformed based on an ARS 
service, and the data communication is performed based on Web or WAP. 

The ling-back sound provision means stores the provided ring-back sound information in 
an inactive storage space of a coiTesponding subscriber, activates the provided ring-bade sound 
information according to the provided condition information, and uses tiie activated ring-bade sound 
information as a substitute ring-back sound In this case, the inactive storage space stores one or 
more ring-back soxind codes, and causes a new ring-back sound to be overwritten on an oldest ring- 
back sound when having no available space. 

In order to accomplish another object, the present invention provides an ^paratus for 
presenting ring-back sounds in a subscriber-based ring-back sound service, the subscriber-based 
ring-back sound service providing a ring-bade sound selected by a terminating subscriber to 
originators, including a ring-back sound provision means constmcted in corijunction with a mobile 
communications networic to store a plurality of ring-back sounds corresponding to ring-back sound 
codes, and provide a ring-bade sound corresponding to a ring-back sound code selected by a 
presoiter according to condition information regarding originators, originator groups, originating 
time bands and defeult, instead of an existing ring-back tone; a ring-bade sound presentation means 
interworking with the ring-bade sound provision means via the Internet to provide ring-bade sound 
code information of the ring-bade sound selected by flie presenter and subscriber information of tiie 
presentee, transmit a message notifying ring-back sound presentation, including call-back 
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information, to a mobile temainal of the presentee in a short message fomi via a SMS server based 
iqDon the subscriber inforxnalion of the presentee, cause condition information to be selected throu^ 
the mobile terminal of the presentee based upon the call-back information, and provide the selected 
condition information to the ring-bade sound provision means; and a communication intermediation 
means for intermediating voice or data communication between the ling-badc sound provision 
means and a terminal of the presenter. 

The communication intermediation means may be formed of one or a combination of an 
Automatic Response Service (ARS) server for intermediating voice communication between the 
ring-back sound provision means and a terminal of the presenter, WAP server for intermediating 
data communication between the ring-bade sound provision means and the terminal of the presenter 
based on a wireless Internet, and a Wdb server for intermediating data communication between the 
ring-back sound provision means and tte terminal of the presenter based on a wired Internet. 

The ring-back sound provision means is provided with an inactive stora^ space and an 
active storage space, stores the provided ring-back sound code irrformation in the inactive storage 
space of the presentee, remove and store the provided ring-back sound code information to and in the 
active storage space to be activated, and provide a ring-bade tone corresponding to the ring-back 
sound code information stored in the active storage space. The ring-back sound provision means is 
provided with the inactive storage space constructed to store plural pieces of ring-back sound 
information, and overwrites new ring-bade sound information on oldest ring-back sound information 
when the inactive storage space has no available space. 

In order to accomplish anotber object, the present invention provides a method of changing 
ring-back somds in a subscriber-based ring-back sound service, including the first stqp of providing 
first information about whether to substitute for an existing ring-back tone and second information 
for performing routing to an ring-back sound provision means, preset in a Home Location Register 
(HLR) at a time of registering a location of a tem3inating subscriber, &om the HLR to a 
corresponding terminating MSG; the second step of providing a ring-back sound to a corresponding 
originator or requesting a trunk caU connection fix)m the ring-bade sound provision means in 
lesponse to the provided first and second information when perceiving that an originating MSG 
requests a call connection to the terminating subscriber, in the terminating MSG; the third step of 
search for a ring-back sound code preset in connection with a phone number of the temiinating 
subscriber after performing the trunk call connection in response to the request of the trunle call 
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connection, and providing a ring-back sound corresponding to the searched ring-back sound code to 
the originator via the connected tenninating MSG, instead of the ring-bade tone, in a ring-bade soimd 
provision control means; the fovnth step of requesting disconnection of tiie trunk call connection 
fiom the ring-back sovind provision means A\iien perceiving that the tenninating subsaiber answers 
the call in the terminating MSG, and disconnecting the tnmk call connection in response to the 
request of the trunlc call disconnection by the ring-back sound provision means; the fifth step of 
creating a message, including a special numbo:, a terminatiing phone number and an originating 
phone number, based upon information of the spedal number selected by ttie originator while trying 
a phone call and transmitting tiiis message to fee HLR, in the originatijig MSG; the sbdh step of 
transmitting a message requesting change of a ring-back sound code to the ring-back sound provision 
control means in response to the received message in the HLR; and the seventh stqp of substituting 
the ring-back soxind code preset in connection with the terminating phone number for a ring-back 
sotmd code preset in connection with the originating phone number in response to the message 
requesting change of a ring-back sound code, in the ring-back sound provision control server. 

Gommunication between tiie HLR and tiie ring-back sound provision contix)l means is 
performed based upon Internet R-otocol, and tiie message created in the originating MSG and 
transmitted to the HLR at the fifth step is formed of a feature request Mobile Application Protocol 
(Feature Request MAP). 

If the ring-back sovind provision control means comprises a plurality of ring-back sound 
provision control means, the HLR transmits tiie message requestiing the change of tiie ring-bade 
sound code to a first ring-bade sound pix)vision control means corresponding to the originating phone 
number at the sbrfh step, and the first ring-bade sound provision control means inquires a ring-back 
sound code corresponding to the terminating phone number &om a second ring-back sound 
provision control means corresponding to tiie terminating phone number and substitutes the ring- 
back sound code corresponding to the tenninating phone number included in a response to the 
request for a ring-bade sound code corresponding to the orignatiuig phone number. 
Gommunication between the ring-back sound provision means and the ring-back sound provision 
control means is performed based upon Internet Protocol. 

In order to accomplish another object, the present invention provides a method of changing 
ring-bade sounds in a subscriber-based ring-back sound service, tiie subscriber-based ring-back 
sound service being perfonned by the step of providing first information about whetiier to substitute 
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for an existing ring-back tone and second infonnation for perfonning routing to an ring-back sound 
provision means, preset in a Home Location Register (HLR) at a time of registering a location of a 
tOTuinating subscriber, &om the HLR to a corresponding terminating MSG; the step of providing a 
ring-bacic sound to a corresponding originator or requesting a trunk call connection fix)m the ring- 
5 back sound provision means in response to the provided first and second information when 
perceiving that an originating MSG requests a call connection to the terminating subscriber, in the 
taminating MSG; flie step of search for a ring-back sound code preset in connection with a phone 
number of the terminating subscriber after performing the trunk call connection in response to tte 
request of ttie trunk call connection^ and providing a ring-back soxind corresponding to the searched 

10 ring-back sound code to the originator via the connected terminating MSG, instead of the ring-back 
tone, in a ring-back sound provision control means; and the step of requesting disconnection of the 
trunlc call connection fix»m the ring-back sound provision means when perceiving that tiie 
temiinating subscriber answers the call in the terminating MSG, and disconnecting the trunk call 
cormection in response to the request of the trunk call disconnection by the ring-back sound piX)vision 

15 means; including the first step of stoiing information for performing routing to the ring-back sound 
provision control means in connection with a phone number of the subscriber, receiving phone 
number information of a first subscriber and phone number infonnation of a second subsaiber 
through ARS communication with the first subscriber, and transmitting a message requesting change 
of a ling-back sound code to a first ring-bade sound provision control means corresponding to a 

2 0 phone number of the first subscriber, in an ARS server, and the second step of inquiring a ling-back 
sound code corresponding to the phone number of the second subscriber fi-om a second ring-bade 
sound provision control means corresponding to the phone number of the second subscriber 
according to information for performing routing to the second ring-back sound provision control 
means, and substituting the ring-back sound code corresponding to the phone number of the second 

2 5 subscriber for a ring-back sound code corresponding to the phone number of the first subscriber. 

A mobile terminal of the first subscriber provides a phone number thereof and a phone 
number with vMch the mobile terminal recently made a call, to the connected ARS server as the 
phone number information of the first subscriber and the phone number information of the second 
subscriber, respectively. Alternatively, the phone number information of the first subscriber and the 

3 0 phone number information of the second subscriber are ii^ut through a mobile terminal of the first 

subscriber during the ARS communication. 
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Brief Description of the Drawings 

The above and other objects, features and other advantages of the present invention will be 
5 move clearly understood fiom the following detailed description taken in conjunction with the 
accompanying drawings, in which: 

FIG. 1 is a flowchart showing a prior art subscriber-based ring-back sound service method; 
FIG. 2 is a basic configuration diagram of a subscriber-based ring-back sound service 
system to which the present invention is Eqpplied; 
10 FIG. 3 is a network configuration diagram of an apparatus for managing ring-back sounds 

in the subscriber-based ring-back sound semce in accordance with a preferred embodiment of the 
present invention; 

FIGS. 4 and 5 are flowcharts showing a method of managing ring-back sounds in the 
subscriber-based ring-back soxmd service in accordance with a preferred embodiment of the present 
15 invention; 

FIG 6 is a flowchart showing a subscriber-based ring-back sound semce method to which 
the ring-back sound managing method has beai applied in accordance with a prefen^ed embodiment 
of the present invention; 

FIG. 7 is a flowchart showing a process of subscribing to a service in the ring-back sound 

2 0 presenting method of the present invention; 

FIG. 8 is a flowchart showing a process of changing a service and adding a service to an 
existing service in the in ring-back sound presenting mefliod of the present invaition; 

FIG- 9 is a flowchart showing a process of canceling subscription in the ring-back sound 
presenting method of the present invention; 
25 FIG. 10 is a flowchart showing an actual service process that is performed after the 

processes of FIGS. 7 and 8 are completed in tiie subscriber-based ring-back soxind service in 
accordance with an embodiment of the present invention; 

FIG. 1 1 is a diagram showing a format of an added service establishment message that is 
transmitted firom a HLR to a terminating MSG in the ring-back sound presenting metiiod of the 

3 0 present invention; 

FIG. 12 is a configuration diagram of an apparatus for presenting ring-back sounds in 

10 
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accordance with an embodiment of the presmt invention; 

FIG. 1 3 is a diagram shovkdng a storage space ofan IP server of FIG. 11; 
FIG. 14 is a flowchart showing a method of presenting ring-back sounds in the subscriber- 
based ling-back sound service in accordance with a preferred embodimait of the present invention; 
5 FIG. 15 is a flowchart showing a method of changing ring-back sounds in the subscriber- 

based ring-back sound service, in which a ring-back sound, to which an originator listens while 
trying a phone call, is substituted for his/her ring-back sound, in accordance with an embodiment of 
the present invention; 

FIG. 1 6 is a flowchart showing the detailed process of step S 121 7 of FIG. 15; 
10 FIG. 17 is a flowchart showing a method of changing ring-back sounds in the subscriber- 

based ring-back sound service, in Vidiich a ring-back sound, to whidi an originator listens while 
trying a phone call, is substituted for his/her ring-back sound, in accordance with another 
embodiment of the present invention; and 

FIG. ISisaflowchartshowingadetailed process of sliepS1316ofFIG. 17. 
1 5 <Description of reference numerals of principal elements of drawing$> 

10: HLR 20: No. 7 network 

3 1 , 32: MSG 40, 90: gateway 

50: IP 60: Internet 

70: IP server ' 80: subscriber DataBase (DB) 

2 0 90: gateway 1 00: Web server 

311,312: large capacity stoiage device 
320: ring-back sound mana^ment server 
330: CP 701 : Personal Computer (PC) 

703, 705: mobile terminal 711: Web server 

25 713: WAP server 715: ARS server 

720: ring-back sound presentation server 
730: IP server 740: SMS serv^ 
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Best Mode for Carrying Out the Invention 

A method and apparatus for managing ring-back sounds in accordance with a preferred 
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CTibodiment of flie present invention is described in detail with reference to the accompanying 
drawings below. 

FIG. 2 is a basic configuration diagi^am of a subscriber-based ring-bade soxind service 
system to vvdiich the present invention is q)plied. As described in this drawing, the subscriber-based 
5 ring-back sound service system includes a HLR 10, originating and tenninating MSCs 
(0_MSCAn:.R and T_MS(yVLR) 3 1 and 32 communicating with the HLR 10 via a No. 7 network 
20 based on Signaling Transfer Protocol (STP), an IP 50 connecting with the No. 7 network 20 and 
communicating with titie MSCs 31 and 32 via a gateway (CGS) 40, an IP server 70 data- 
communicating with the IP 50 via the Intanet 60, a subscriber DB 80 connecting with the HLR 10 
10 via the Intemet 60, and a Web servor 100 connecting with the Internet 60 via a ^rteway 90 and 
communicating with the DP 50 and the IP server 70. 

The HLR 10 has its conventional ftmctions as a network conqwnent, and additional 
fimctions of establishing and storing first information about whether to substitute for an existing ring- 
back tone or not and second information for performing routing to the P 50 in a subscriber profile. 
1 5 The information is established in the added service information of a terminating subscriber profile. 

The MSCs 31 and 32 each have conventional fimctions as a networic component, and 
additional fimctions of receiving and storing the established first and second information while 
communicating with the HLR 10 at the time of registering the location of a terminating subscriber, 
receiving a ring-back sound to be substituted for an existing ring-back tone vsMe communicating 
20 with the IP 50 based upon the first and second information, and providing the received ring-back 
sound to the corresponding originator, instead of the existing ring-back soxmd. 

The IP 50 stores a variety of ring-back sounds, connects with the MSCs 31 and 32 via the 
g3teway 40 and provides the stored ling-back sounds to the MSCs 3 1 and 32. 

The IP server 70 communicates with the IP 50 via the Intemet 60 and specifies a ring-back 
25 sound to be provided to the MSCs 31 and 32 based upon a combination of the identification of a 
tominating subscriber to vAnch a requested call connection reaches, the identification of an 
originator, and the information of a time band in which the request of the call connection is made 
(with respect to each of originators, originator groups, originator ages, originator genders, originator 
vocations, calling time bands and/or the like). For exariiple, if codes are allocated to various ring- 
3 0 back sounds stored in the IP 50, a terminating subscriber selects originators, originator groups, calling 
time bands or the like at the time of subscribing to the service or changuig infomaation and specifies 

12 
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ling-back sounds corresponding to the above-selected items and ihe infonnation of tbe specified 
ring-back sounds is maintained in the fonn of a table or the lilce, the IP 50 is controlled so that a 
corresponding ring-back sound can be provided to the MSG 32 based upon the information of the 
table. 

5 Hie Web server 100 connects with the IP 50 or IP server 70 via the Internet 60, and adds 

ring-bade sounds to the ring-back sounds stored in the IP 50 or changes the ring-back sound 
specifying infomiation (specified originators^ originator groups and calling time bands) of the IP 
server 70 and the ling-back sound codes corresponding to the ring-back sound specifying 
informatioa The subscriber can perform these fimctions through a Web page provided by the Web 
10 server 100. 

Tie operation of the service system of FIG. 2 is described below. 

When a person requests a specific ring-back sound transmission service fiom a service 
provider to which the person belongs, the person registers with the subscriber DB 80 of the service 
provider, the subscriber DB 80 of the service provider registers the service in the HLR 10 that is a 

15 network component, the HLR 10 establishes the service in the subscriber DB thereof, the HUllO 
transmits service establishment information and data for performing routing to the IP 50 to the 
currently serving MSG 32 at the time of registering a location, and the MSG 32 establishes the 
received service establishment information and routing data in the added service data of the 
corresponding terminating subscriber. Accordingly, when the originator requests a call 

20 establishment fiom a corresponding terminating subscriber, the tenriioatirig MSG 32 detects the 
establishment of the specific ring-back sound transmitting service, and notifies the terminating 
subscriber of the inflow of an incoming call vsMe performing a call connection to the IP 50 using the 
routing data. In this case, the IP 50 inquires which ring-back sound the terminating subscriber has 
specified fiom the TP server 70, and the IP server 70 returns a code corresponding to the ring-back 

2 5 sound specified by the terminating subscriber to the IP 50. The IP 50 transmits tiie ring-back sound 
corresponding to the code instead of an existing ring-bade tone so that the originator can listen to the 
ring-bade sound xmtil the terminating subscriber answers the phone. When the terminating 
subscnT^er responds to the incoming call, the tominating MSG 32 disconnects a call path to the BP 50 
and connects the originator and the terminating subscriber to process the call. 

30 

[Mdhod and Apparatus for managing Ring-bade sounds] 
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FIG. 3 is a netwoik configuration diagram of an apparatus for managing ring-back sounds 
in the subscriber-based ring-back sound service, which is described using the same reference 
numerals used to designate the same elements in FIG. 2 because the apparatus is constmcted based 
upon the system of FIG. 2. 

5 As illustrated in that drawing, IPs (IP#n to IP#(n+7)) 50 are connected to MSCs (MSC#n, 

MSC#(n+l), MSC#(n+2) and MSC#(n+3)) geogr^hically distiibuted across the country, 
respectively, large capacity storage devices 311 and 3 1 2 are each connected to a plurality of adjacent 
IPs (IP#n to IP#(n+7)) 50 to interwoik with each other, a ling-back sound management server 320 is 
connected to the IPs 50 and the large capacity storage devices 311 and 312 via a Local Area Network 

10 (LAN) or the Transmission Control Protocol/Intemet Protocol (TCP/IP>-based Internet to 
communicate with each other, and a CP 330 is connected to the ring-back sound management server 
320 via the LAN or the TCP/EP-based Internet to communicate with each other. 

Each of the IPs 50 not only has all the functions desoibed in conjunction with FIG. 2 but it 
also is provided with a disc for storing ring-back sounds, and stores, transits and deletes a certain 

1 5 number of common ring-back somds, that is, common ring-back sounds provided by the CP 330. 

The large capacity storage devices 311 and 312 each interwoik with one or more IPs 50. 
The large capacity storage devices 311 and 3 1 2 are supplied with individual ring-back sounds, that is, 
individual iing-back sounds produced by the terminating subscriber via the Web server 100, firom tiie 
CP 330, store the individual ring-back sounds, and can delete the individual ring-back sounds. The 

2 0 ring-back sound management sorver 320 statistically compiles the details of use of the common and 
individual ring-back sounds rqported fi-om the IPs 50 and the large cq>acity storage devices 311 and 
312, determines vAiether to maintain the storage of the common and individual ring-back sounds 
based up tiie statistically complied details, requests the ff 50 or large capacity storage device 31 1 or 
312 to delete a determined ring-back sound so that the ring-back sound is delved therefiDm, and 

25 requests the IP 50 to remove a determined ring-bade sound therefix)m so that the ring-back sound is 
removed fbom the IP 50 to the lai^e capacity storage device 3 1 1 or 3 1 2. 

Communication between the IP 50 and the large capacity storage devices 3 1 1 and 3 12 is 
performed through the TCP/DP-based Intemet, a LAN, or a combination of these. 

FIG. 4 is a flowchart showing a method of managing ring-back sounds in the suhscriber- 

30 based ring-back somd service in accordance with a preferred embodiment of the present invention, 
which illustrates the method of managing common ring-back sounds stored in the IP 50 of FIG. 3. 
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Each of the IPs QPiki to IP#(n+7)) 50 periodically (daily or weekly) reports the details of 
\ise of the common ring-back sotinds, including the rates of use, to the ring-back soimd managemoit 
server 320 at step S401. The ring-back soimd management server 320 statistically compiles the 
details of use of the common ring-back sounds with respect to each of the common ring-back sounds 
5 by adding the details of use of each of the common ring-back sounds based upon the report of step 
S401 and arranges the details of use of the common ring-back sounds in the order of magnitude at 
step S402. 

The ring-bade sound management server 320 selects ring-back sounds having the details of 
use lower than a preset reference value (for example, ring-back sounds that have not been used for a 

10 certain period of time, or have rates of use lower than a certain value) based upon the statistically 
compiled details of use at step S403. Thereafter, the ring-back sound management server 320 
requests the deletion aixi removal of ring-back sounds from the respective IPs (IP#n to IP#(n+-7)) 50 
at step S404. Whether to delete or remove ring-back sounds is determined according to another 
preset reference value, or by various methods, such as a method in which selected ring-back sounds 

1 5 having a rate of use of zero are deleted and the other selected ring-back sounds are removed 

The respective IPs (IP#n to IP#(n+7)) 50 perform the deletion or removal of the selected 
rii^-back sounds in response to the request of step S404. When the deletion of the ring-back 
sounds is requested, the IPs 50 delete the ring-bade sounds stored therein at step S405. When the 
removal of the selected ring-bade sounds is requested, the IPs 50 remove and store the selected ring- 

20 back sounds to and in corresponding large capadty storage devices 311 and 312 at steps 406 and 
407. 

FIG. 5 is a flowdiart showing a metfiod of naanaging ring-back sounds in the subscriber- 
based ring-back sound service in accordance with an embodiment of the present invention, which 
illustrates the method of managing individual ring-back sounds stored in the large capacity storage 

25 devices 311 and 312. 

The CP 330 requests the ring-back sound management server 320 to store individual ring- 
back sounds recorded and edited by the terminating subscribe: on the Internet at step S501, the ring- 
back sound management server 320 requests the large edacity storage devices 311 and 312 to store 
these individual ring-back sounds in response to the request of step S501 at step S502, and the large 

30 cecity storage devices 311 and 312 store these individual ring-back sounds in response to the 
request of step S502 at stqj S503. 

15 
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The large capacity stoia^ devices 311 and 312 periodically (fjr example, daily or weekly) 
reports the details of use of the individual ring-back sounds, including the rates of use of the 
individual ring-back sounds, at step S511, and the ring-back sound management server 320 
statistically compiles the rates of lise of the individual ring-back sounds by adding the rates of use 
5 with respect to each of the individual ring-back sounds based upon the report of step S51 1 and 
arranges the added rates of use in order of magnitude at step S5 12. 

Thereafter, the ring-back sound management server 320 selects ring-back sounds having 
the rates of use lower than a preset reference based upon the statistically compiled rates of use at step 
S5 1 3 , requests the large capacity storage devices 311 and 3 1 2 to delete the selected ring-back sounds 
10 at step S514, and the large c^)acity storage devices 311 and 312 deletes the selected ring-back 
sounds stored therein in response to the request of step S514 at step S515. 

FIG. 6 is a flowchart showing a subscriber-based ring-back sound service method to v^ch 
the ring-back sound managing method has been applied in accoi-dance with a preferred embodiment 
of the present invention. 

15 When an originator calls a terminating subscriber and requests a call connection, a 

corresponding originating MSG 31 requests terminating location information fix)m the HLR 10 at 
step S601. The HLR 10 requests routing information fix>m the teiminating MSG 32 at step S602, 
and the terminating MSG 32 responds to the request of step S602 by providing the routing 
information (that is. Temporary Local Directory Number (TLDN)) to the HRL 1 0 at step S603. 

20 The HRL 10 responds to the request of step S601 by transmitting the routing information 

to the originating MSG 3 1 at siep 604. Thereafter, the originating MSG 3 1 requests an ISUP call 
connection fi-om the terminating MSG 32 based upon the routing information to establish a call path 
atstepS605. 

Thereafter, if it is determined tiiat a terminator is a subscriber to the service of the present 
25 invention and the service is activated based upon service establishment information and information 
for performing routing to an IP 50 provided by the HLR 1 0 and previously stored in the terminating 
MSG 32 at tlie time of registering the location, the terminating MSG 32 requests an ISUP caU 
connection fiom the IP 50 to establish a truiik call path an4 at this time, provides both a tenniii^^ 
phone number and an originating phone number at step S606. As a result, the call paths are 
30 established among tiie originating MSG 3 1 , tiie terminating MSG 32 and tiie DP 50. For reference, 
the service establishment uiformation and the routing information are included in a location 
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registration response message downloaded fix)m the HRL 10 to the terminating MSG 32, and are 

provided to the temainating MSG 32. 

The DP 50 inquires a iing-back sound code fix>m the IP server 70 based upon the provided 

temiinating and originating phone numbers at step S607, and the IP server 70 searches for the ring- 
5 back sound code allocated in connection with the provided teiminating and originating phone 

numbers and transmits flie searched ring-back sound code to the IP 50 in response to the inquiry of 

step S607 at step S608. 

The IP 50 transmits a ring-back sound corresponding to the received ring-back somd code, 

instead of a ring-back tone, to the originator throu^ the established call path. In this case, the IP 5 0 
1 0 determines whether it has the received ring-back sound code and a corresponding ring-back sound at 

step S609, and transmits the ring-back sound seaitjhed in the connected large capacity storage 

devices 3 1 1 and 3 1 2 to the originator through the established caU path if the corresponding ring-back 

sound does not exist in the IP 50 at step S610, or the ring-back sound existing in the IP 50 to the 

originator through the established call path if the corresponding ring-back sound exists in the IP 50 at 
15 stepS611. 

Finally, when the traninating subscriber answers the phone while the ring-back sound is 
being transmitted to the originator, the terminating MSG 32 requests the IP 50 to disconnect the 
ISUP call connection so that the IP 50 can disconnect the ISUP call connection at step S612, and, at 
the same time, allows the originator and the terminating subscriber to make a call through the call 
2 0 path established between the originating MSG 3 1 and the teimdnating MSG 32 at step S613. 

[Method and Apparatus for presenting Ring-back Sounds] 

A method and apparatus for presenting a ring-back sound in the subscaiber-based ling-back 
2 5 sound service in accordance with a preferred embodiment of the present invention is described in 
deteil with reference to the accompanying drawings below. 

The ring-back sound pi^esenting method of the present invention is described in 
conjunction with the operation of the system of FIG. 2 because the ring-back sound presenting 
method of the present invention is applied to the system of FIG. 2. 
30 FIG. 7 is a flowchart showing a process of subscribing to a service in a method of 

presenting ring-back sounds in the subscriber-based ring-back sound service. 
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When a request for subscription to the service of the present invention, that is, the 

» 

subsaiber-based ring-back sound service, is made at step S701, the subscription of the lequesta: (that 
is, the phone number of the requester) to the service is stored in the subscriber DB, and subscription 
information (including the phone number) is transmitted j5x)m the DB 80 to flie HLR 10 at step S702, 
and the subscription of the requester to the service is stored in a corresponding subscriber pix)file of 
the HLR 10 at step S703. Additionally, new subscriber infomation, including the phone number 
of the new subscriber and the selected kind of a ring-back sound at the time of subsaribing to the 
service, is transmitted from the DB 80 to the IP server 70 at step S704, and the IP server 70 allocates 
a code to the phone nvimber of the new suhsaiber based upon the new subsaiber information at step 
S705. 

Mean^^dlile, at step S705, rf information spedf/ing diflFerent ring-back sounds with respect 
to each of originators, originator groups and time bands is included in the new subscriber 
information, different codes are allocated to these ring-back sounds. 

Thereafter, wdien a location registration request message is uploaded from the terminating 
MSG 32, the HLR 10 determines whether the location registration request message is transmitted 
fbom the subscriber to the service of the present invention (that is, a terminal requesting a location 
registration has subscribed to the service of the present invention) by checking the subscriber profile 
at step S707, downloads a conventional location registration response message to the terminating 
MSG 32 if the location registration request message is not transmitted from the subscriber, and a 
location registration response message, including service establishment infonnation and routing 
information (for example, a number for performing routing to the IP 50 (Routing Digits)), to the 
temainating MSG 32 so that the terminatimg MSG 32 can have the information at step S708-2. 

An example of the method of transmitting the service establishment information is 
described below. As shown in FIG. 1 1, the service establishment information is included in the 
location registration response message in such a way as to be indicated in a the ling-back tone 
(Spedfic RingBackTone: SRBT) field in the fonn of 2-bit data (for example, * 10' indicates the state 
in \^4iich subscription to the service is made but the smdce is inactivated, and * 1 1 ' indicates the state 
in vAnch subscription to the service is made and the service is activated) using the reserve field of an 
added service parameter (GallingFeaturesIndicatoi2) as the SRBT field, and is transmitted fix>m the 
HLR 10 to the teraiinating MSG 32. For reference, in FIG. 1 1, a VMSB field indicates a Voice 
Mail Service Busy state, a VMSU field indicates a Voice Mail Service Busy Unconditional state, a 
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VMSNA field indicates a Voice Mail Service Busy No Answer state;, a FMSNA field indicates a 
Fax Mail Service No Answer state^ a FMSB field indicates a Fax Mail Service Busy state, a FMSU 
field indicates a Fax Mail Service Unconditional state, a MC field indicates a Multi-call, a CC field 
indicates a conference call, and a MUDN field indicates a multiple imit director number, in the form 
5 of2-bit data, respectively. 

FIG. 8 is a flowchart showing a process of changing/adding a service in the subsaiber- 
based ring-back sound service in accordance with the present invention. 

When the subscriber having subscribed to the service according to the process of FIG. 7 as 
described above accesses an appointed Web servo* 100 using a PC, the Web server 100 provides a 
1 0 Web pa^ in >^iich the service of the present invention is changed and is added, to the saeen of the 
PC. 

Accordingly, when the subscriber requests the change of a ring-back sound while selecting 
one ring-back sound from a list of ring-back sounds stored in the IP 50 after iiqjutting his/her phone 
number throu^ the Web page at step S801, the Web server 100 requests the IP server 70 to change 

15 an existing ring-back sound at step S802, and the IP server 70 cancels the code of the existing ling- 
back sound connected with the phone number of the subscriber in response to the request, and stores 
the code of the selected ring-back sound in connection with the phone n^amber of the subscriber so 
that the selected ring-back sound, instead of the ring-back tone, can be provided to an originator that 
called the subscriber at step S803. 

20 In the meantime, when the subscriber requests the addition of a ring-back sound vsdiile 

transmitting a voice guide file, a logo file or a certain music file to the Web server 100 together with 
his/her phone number at step S804, the Web sm^er 100 requests the addition of the ring-back sound 
fix)m the IP 50 at step S805, the IP 50 obtains the added iing-back sound in response to the request at 
sbsp S806, and the IP server 70 allocates a code to the added ring-back sovind to be connected with 

25 the phone number of the subscriber at step S807. 

FIG. 9 is a flowchart showing a process of canceling subscription to a service in the 
subscriber-based ring-back sound service. 

When the subscriber requests the cancellation of subscription to the service of the present 
invention, that is, the subscriber-based ring-back sound service, at step S901 , the subsaiber DB 80 is 

3 0 updated to cancel the subscription of the subscriber to the service, cancellation information (including 
the phone number) is transmitted from the subscriber DB 80 to the HLR 10 at step 8902, and the 
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HLR 10 vpdates a corresponding subscribe: profile to cancel the subscription to ttie service of Ihe 
present invention at step S903. Additionally, the cancellation information, including the phone 
number, is transmitted fiom the DB 80 to the IP server 70 at step S904, and the IP server 70 cancels 
the allocated code based upon the transmitted cancellation information at step S905. 
5 FIG. 10 is a flowchart showing an actual service process that is performed after the 

processes of FIGS. 7 and 8 are completed in the subscriber-based ring-bade sound service, in 
accordance vsdth an anbodiment of the present invendoiL 

When an originator calls a terminating subscriber and requests a call connection, a 
corresponding originating MSG 3 1 requests terminating location information from a HLR 10 at step 
10 SlOOl. 

The HLR 10 requests routing information from a terminating MSG 32 in response to the 
request at step S10Q2, and the terminating MSG 32 responds to this request by providing routing 
information (that is, Temporary Local Directory Number (TLDN)) to the HLR 10 at step S1003. 

The HLR 1 0 transmits the routing information to the originating MSG 3 1 in response to the 
15 request of step SlOOl at step S1004, and the originating MSG 31 requests an ISUP call connection 
firom the terminating MSG 32 based upon the routing information to establish a call path at step 
81005. 

Thereafter, flie temainating MSG 32 refers to the service establishment information stored 
therein (the SRBT field of FIG. 1 1 received and stored at step S708-2 of FIG. 7), recognizes that the 

20 terminator is a subscriber to the service of the present invention and the service is activated if *1 1' is 
indicated in the SRBT field, requests an ISUP call connection fiom the IP 50 based upon the routing 
information received and stored at the step S708-2 of FIG. 7 to establish a call path and, at the same 
time, provides a teraiinating phone number and an originating phone number at step S1006. As a 
result, the call paths are established among the originating MSG 3 1 , the terminating MSG 32 and the 

25 DP 50. 

The IP 50 requests the code of a ring-back sound fix)m the DP server 70 based upon the 
provided terminating and originating phone numbers at stqj S1007, the BP server 70 responds to the 
i^equest of step SI 007 by searching for the code of the ring-back sound allocated in connection with 
the provided terminating and originating phone numbers and transmitting the searched code to the IP 
30 50 at step S1008, and the IP 50 transmits a ring-back sound corresponding to the searched code to the 
originator through the established call path at step S1009. 
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When the terminating subscriber answers the phone ^^liile the ring-back sound is being 
transmitted to the originator, the terminating MSG 32 requests the IP 50 to disconnect the ISUP call 
connection so that the IP 50 disconnects the ISUP call connection at step SlOlO, and, at the same 
time, allows the originator and the terminating subscriber to make a call through tlie call path 
5 established between the originating MSG 31 andtheteiminatingMSC32atstepS1011. 

In the meantime, in the subscriber-based ring-back sound service method of the present 
invention, the terminating subscriber accesses the HLR 10, and is allowed to change service 
establishment information indicated in the SRBT field of the HLR 10. For example, when the 
terminating subscriber pudies a certain appointed key using his/her mobile tenxiinal, the information 

10 of the key is transmitted to the HLR 10, and the HLR 10 2-bit information indicated in the SRBT 
field can be changed based vpon the transmitted key information. However, since the first of 2 bits 
indicates AA^iether subscription to the service of the present invention is made or not, it is not allowed 
to be changed. In contrast, since the second of the 2 bits indicates whether the service of the present 
invention is activated, it can be allowed to be changed. That is, for the subscribers, data indicated in 

15 the SRBT field can be two kinds, that is, '10' and '11.' The data '10' indicates that the service of 
the present invention is inactivated, while the data 'IT indicates that the semce of the present 
invention is activated. In this case, the data 'IT can be changed to '10' and '10' to 'IT by pushing 
the appointed key, so that he can decide if he/she uses the existing ring-back tone as it is, or the ring- 
back sound selected by him/her. Accordingly, when '10' is indicated in the SRBT field, the 

2 0 terminating MSG 32 allows the existing ring-back tone to be provided to the origroator even though 
a teiminator is a subscriber to the service of the present invention. 

A method and £5>paratus for presenting a ring-back sound based upon the subscriber-based 
ring-back sound service in accordance with a preferred embodiment of the present invention is 
described in detail below. 

25 FIG. 12 is a block diagram of the apparatus for presenting a ring-back sound in the 

subscriber-based ling-back sound service in accordance with the embodiment of the present 
invention. As described in this drawing, the ring-back sound presenting ^paratus includes a Web 
server 71 1 for communicating with the PG 701 of a presenter via the wired Internet and allowing the 
presenter to select a ring-back sound that the presenter wants to present to a presentee, and to appoint 

30 the presentee (he should be a subscriber to the service of the present invention), a WAP server 713 
for communicating with the mobile terminal 703 of the presenter via the wireless Internet and 
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allowing the presenter to select the ring-back sound and appoint flie presentee, an Automatic 
Response System (ARS) saver 715 for voice-communicating with the mobile terminal 703 and 
allowing the presenter to select the ring-back sound and appoint the presentee in an ARS manner, a 
ring-back sound presentation serv^ 720 for communicating with the Web server 711, the WAP 
5 server 713 and the ARS server 715, an IP server 730 for communicating with the ring-back sound 
presentation server 720 via the Internet, and a Short Message Service (SMS) seiver 740 for 
composing a short message fix)m ring-back sound presentation notifying information provided by the 
ring-back sound presentation saver 720 and transmitting the short message to the mobile terminal 
705. 

10 The ring-back sound presentation server 720 functions to download a list of ring-back 

sounds or the selected ring-back sound to the PC 701 or mobile taminal 703 according to a ring- 
back sound selection procedure programmed in the Web server 711, the WAP server 713 and the 
ARS server 7 1 5 so that the pi-esenter selects a ring-back sound that he/she wants to present, to receive 
information on the code of the ring-bade sound selected by the presenter and presentee information 

15 (for example, the mobile phone number of the presentee) fix>m the servers 711, 713 and 715 and 
recognize them, to transmit the recognized information to the IP server 730 and the message 
notifying ling-back sound presentation, which includes call back information and is composed in the 
form of a short message through the SMS server 740, to the mobile terminal 705 of the presentee 
based upon the presentee information so that the piiesentee can select condition information for 

20 specifying ring-back sounds with respect to each of originators, originator groups, originator ages, 
originator vocations and/or originating time bands through the mobile terminal 705 assessed 
according to the call-back information, and to transmit the selected condition irrfomiation to the IP 
server 730. Further, the ring-back somd presentation server 720 has the same ring-back sounds in 
connection with the ring-back sound codes as the ff 50 of FIG. 2. 

25 The IP server 730 performs the same function as the IP server 70 of FIG. 1. In particular, 

as shown in FIG. 13, the IP sover 730 has an inactive storage space 731, and an active storage space 
732 divided according to originators, originator groups, originator ag^, originator genders, originator 
vocations and originating time bands. Code information provided by the ring-back sound 
presentation server 72 is maintaii^ in the inactive storage space 731 of a corresponding subscriber 

30 (that is, a presentee), the code information is removed to the active storage space 732 to be activated 
according to the condition information, and the ring-back sound of the code stored in the active 
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Storage space 732 is used instead of a ring-bade tone. The IP s^er 730 has the inactive storage 
space 731 capable of storing multiple (for exannple, six) pieces of code information. This is to 
provide for the case wliere the mobile temiinal of the presentee is at aNo Paging Response (NPR) 
state or power-oflF state. Meanwhile, vAiea the inactive storage space 731 has no available space, 
5 ring-bade sound code information provided by the ring-bade sound presentation server 72 is allowed 
to be overwritten on the oldest code information. 

FIG. 14 is a flowchart showing a method of presenting ring-back sounds in the subscriber- 
based ring-back sound service in accordance with a prefen-ed embodiment of the present invention. 
Since this method is applied to the apparatus of FIG. 1 1, this method is described together with the 

1 0 q)eration of this apparatus. 

A subscriber who wants to present a ring-back sound ^presenter) accesses the Web server 
711, WAP server 713 or ARS server 715 using the PC 701 or mobile temiinal 703 as his/her 
terminal at step SI 101. Thereafter, the Web server 71 1 downloads a Web page to the screen of the 
PC 701 to allow the presenter to select a ring-bade sound and appoint a presentee^ the WAP server 

15 713 downloads WAP information to the saeen of the mobile terminal 703 so that the presenter can 
sdect a ring-back sound and appoint a presentee, or flie ARS server 715 transmits ARS infoimation 
to the mobile terminal 703 in ARS voice so that the presenter can select a ling-back sound and 
q>point a presentee at step SI 102. 

When the presenter selects the ring-back soimd and appoints the pi^entee whUe 

20 communicating with the server (711, 713 or 715) through the terminal (701 or 703), the selected 
ring-back sound and the appointed presentee are transmitted to and recognized by the ring-back 
sound presentation server 720 at step SI 103. In this step, the ring-back sound pi^esentation server 
720 provides a ring-back sound, which the pi-esenter wants to present, to the mobile terminal 703 in 
response to the request ofthe WAP server 713 or ARSs^er715 so that the presenter listens to the 

25 ring-back sound and selects one ring-back sound for a present ring-back sound. For reference, the 
information of the appointed presentee is the phone number of the presentee's mobile terminal, and 
is the same as the subscriber information that is transmitted vs^en the terminating MSC 32 requests 
the ISUP call connection fix)m the IP 50 in the subscriber-based ring-back sound service described 
with reference to FIGS. 1 to 10. Since the service of this embodiment cannot be provided in the 

3 0 case where the appointed presentee is not a subsariber to the subscriber-base ring-bade sound service, 
a response indicating that the service cannot be provided is transmitted at step S 1 1 02. 
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ThCTeafter, the ling-badc sound presentation server 720 transmits the code information of 
ttie ling-back sound and the information of the ^pointed presentee to the IP server 730 at step 
Si 104, and the IP server 730 stores the received ring-back sound code information in connection 
^^d1h the presentee information in the inactive storage space 73 1 of the presentee at step SI 105. In 
5 this case, if the inactive storage space 73 1 has no available space, the ling-back sound code is stored 
to be overwritten on the oldest ring-back sound code. 

In order to transmit contents indicating v^o (that is, the presenter) presents v4iich ring-back 
sound (that is, the appointed ring-back souixi) to whom (that is, the presentee) to the presentee in the 
form of a short message, the ring-back sound presentation server 720 transmits a message requesting 

10 the notification of ring-back sound presentation, including call-back information (for example, a call- 
back number or call-back URL), the ring-back sound code and the presentee phone number, to the 
SMS servo: 740 at step S 1 1 06. The SMS server 740 transmits a message notifying the presentee of 
ring-back sound presentation to the mobile terminal 705 of the presentee in the form of a short 
message ia response to the messa^ requesting the notification of ring-back sound presentation at 

15 step SI 107. 

The presentee perceives the ring-back sound presentation by viewing the contents of the 
message notifying ring-back sound presentation received through the mobile terminal 705, and the 
mobile terminal 705 accesses the ring-back presentation server 720 based upon the call-back 
information at step SI 108. Accordingly, the ring-back sound presentation server 720 notifies the 
20 presentee of the presented ring-back sound (for example, allows the presentee to listen to the 
presented ring-back sound), and downloads a condition information list, which is composed 
according to originators, originator groups, originator ages, originator genders, originator vocations 
and originating time bands, to the mobile taminal 705 so that the presentee can select one of them at 
step SI 109. 

25 Thereafter, vs^en the presmtee selects condition infomiation fi?om the condition 

information list through the mobile terminal 705 at step SI 1 10, the ring-back sound presentation 
server 720 perceives the selected condition information and transmits the selected condition 
information to the BP server 730 togetha: with the presentee information at step S 1 1 1 1 . 
Finally, the IP server 730 removes and stores the code information of the presented ring-bade sound, 

30 which has been stored in the inactive storage space 731 at step SI 105, to and in the corresponding 
part of the active storage space 731 in accordance with the received condition information and 
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presentee information so that the ring-bade sound of the code is activated to be used in a mobile 
communications networic, instead of the existing ring-back tone at step SI 1 12. 

MeanvsMe, the presentee (who is a subscriber to the subscriber-based ring-back sound 
service) stores the code of the ring-back sound presented as described above in the inactive stora^ 
5 space 73 1 of the IP server 730 (this may be implemented by not selecting the condition information 
at step S 1 1 1 0, or adding a step of reserving the sdection of the condition information to the process) 
and, thereafter, activates the ring-back sound code in such away as to access the IP s^ver 70 through 
the Web server 1 00 constructed on the Internet as described in corgunction with the service changing 
process of FIG. 8, and remove and store the ring-back sound code stored in the inactive storage space 
10 731 to and in the active storage space 732 of the IP server 730. 

[Method of dianging Ring-back Sounds] 

A metiiod of changing ring-back sounds in a subscriber-based ring-back sound service in 
1 5 accordance with a preferred embodiment of the present invention is described in detail with reference 
to the accompanying drawings below. 

A description of the ring-back sound changing method partially overlaps the description of 
ttie ring-back sound presenting method that was described above as the embodiment of the present 
invention. Accordingly, overlapped parts are omitted by indicating the parts in brief below. 
2 0 That is, the description of the constmction and operation of FIGS, 7 to 1 1 is applied to the ring-back 
sound changing method of this embodiment. Accordingly, in the description of the ring-back 
sound changing method, the description of the constmction and operation of FIGS. 7 to 1 1 is referred 
to below. 

FIG. 15 is a flowchart showing a method of changing ring-back sounds in the subscriber- 
25 based ring-back sound service in accordance with an embodiment of the present invention, whidi 
illustrates a process of substituting a ring-back sound, to vAnch an originator listens to vAjHc trying a 
phone call, for his/her ring-back soxind 

When an originating subscriber (who is a subscriber to the subscriber-based ring-back 
sound service of the present invention) calls a terminating subscriber and requests a call connection, a 
30 corresponding origjiating MSG 31 requests teraiinating location information from the HLR 10 at 
stepS120L 
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The HLR 10 requests routing information from the taininaling MSG 32 at step 81202, and 
the terminating MSG 32 responds to the request of stqj S 1202 by providing the routing information 
(that is. Temporary Local Directory Number CTLDN)) to tiie HRL 10 at step S1203. 

The HRL 10 responds to the request of step S1201 by transmitting the routing information 

5 to the originating MSG 31 at step 1204. Tliereafter, the originating MSG 3 1 requests an ISUP call 
connection from the terminating MSG 32 based upon the routing infomiation to establish a call path 
atstepS1205. 

Thereafter, when the terminating MSG 32 refers to the service establishment information 
(received and stored in the SRBT field of FIG. 11 at step S708-2 of FIG. 7) and * 1 1' is indicated in 

10 the SRBT field, the terminating MSG 32 recognizes that a terminator is a subscriber to the service of 
the present invention and tihe service is activated, requests an ISUP call connection fit)m the ff 50 
based upon the routing information received and stored at step S708-2 of FIG. 7 to establish a trunk 
call path and, at this time, provides both a terminating phone number and an originating phone 
number at step 81206. As a result, the call paflis are established among the originating MSG 3 1, the 

15 terminating MSG 32 and the IP 50. 

The IP 50 inquires a ring-back sound code from the IP server 70 based upon the provided 
terminating and originating phone numbei^s at step S1207, and the IP server 70 searches for the ring- 
back sound code allocated in connection with the provided terminating and originating phone 
numbers and transmits the searched ring-back sound code to the IP 50 in response to the inquiry of 

20 step SI 207 at step SI 208. The IP 50 transmits a ring-back sound corresponding to the received 
ring-back sound code, instead of a ring-back tone, to the originator through the established call path. 
When the terminating subscriber answers the phone while the ring-back sound is being transmitted to 
the originator, the terminating MSG 32 iiequests the IP 50 to disconnect the ISUP call coimection so 
that the IP 50 can disconnect the ISUP call coimection at step S1210, and, at the same time, allows 

25 the originator and the tmninating subsoiber to make a call through the call path established between 
the originating MSG 31 and tte terminating MSG 32 at step S121 1. 

When an originating subscriber selects and pushes a cotain number (for example, *99) 
preset for the ring-back sound changing service through his/her mobile terminal vsAiile performing a 
phone call with a terminating subscriber, the information of the selected certain numb^ is recognized 

30 by the originating MSG 31 at step S1212, and the originating MSG 31 creates a ring-back sound 
changing message based ifon the information of the certain number at step S1213. The ring-back 
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sound changing message includes the bfomiation of the certain number and originating and 
terminating phone numbers, and can be constmcted, for sample, in the form of a feature request 
Mobile Application Protocol (Feature Request MAP). 

The originating MSG 31 transmits the created ring-back sound changing message to the 
HLR 10, and the HLR 10 is aware that a message indicates the change of a ring-back sound by 
recognizing tiiat the ceitain number information is included in the a-eated ring-back sound changing 
message, creates a message requesting tiie change of a ring-back sound code, including the 
information of the originating and terminating phone numbers, and transmits the message requesting 
the change of the ring-back sound code to the IP server 70 corresponding to the originating phone 
number according to Internet Protocol at step S1216. 

Finally, the IP server 70 substitutes the ling-back sound code preset in connection with the 
terminating number for the ring-back sound code for the ring-back sound code preset in connection 
with the originating number at sbsp S1217. 

FIG. 16 is a flowchart showing the detailed process of step S1217 of FIG. 15, whidhi illustrates an 
example of the detailed process of step S1217 in the case vAi&^ a plurality of IP servers 70 are 
constructed in connection with the phone numbers of subscribers on the Internet 

When the HLR 10 transmits the created message requesting the change of tiie ring-back 
sound to an IP server #n 70a corresponding to the origbiating phone number (that is, the phone 
number of the originating subscriber) at step S1216 of FIG. 16, the IP server #n 70a inquires a ring- 
back sound code conesponding to the terminating phone number (that is, the phone number of the 
terminating subscriber) from an IP server #m 70b coiTesponding to the tenninating phone number at 
step S1217-1, the IP server #m 70b transmits the information of the ring-back sound code 
corresponding to the tenninating phone number to tiie IP server #n 70a in response to the inquiry of 
step S 1 21 7-1 at step S 12 1 7-2, and the IP server #n 70a substitutes the ring-back sound code preset in 
connection with the terminating phone number for the ring-back sound code present in connection 
with the originating phone number at step S1217-3. In the above-described process, 
communication between the IP serv^ #n 70a and the IP server #m 70b is performed based upon 
Internet Protocol. 

FIG. 17 is a diagram showing a mefliod of changing the ring-back sound the subscriber- 
based ring-back sound service in accordance with anotlier embodiment of the present invention, 
vsdiich illustrates the process of substituting a ring-back sound, to which an originating subscriber 
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listens, for his/her existing ring-back sound 

When an originating subscriber (who is a suhscriba- to the subscriber-based ring-back 
sound service of the present invention) calls a tenninating subscriber and requests a call connection, a 
corresponding originating MSG 31 requests terminating location information fix)m the HLR 10 at 
5 stepS1301. 

The HLR 10 requests routing infiDimation fix)m the tenninating MSG 32 at step S13Q2, and 
Ihe terminating MSG 32 responds to the request of step S1202 by providing the routing information 
(that is, Temporaiy Local Diiectory Number (TLDN)) to the HRL 10 at step S1303. 
The HRL 10 responds to the request of step S1301 by transmitting the routing information to tihie 
10 originating MSG 31 at step 1304. Tliereafter, the originating MSG 31 requests an ISUP call 
connection from the terminating MSG 32 based upon the routing information to establish a call path 
at step SI 305. 

Thereafter, when the terminating MSG. 32 refers to the service establishmait information 
(received and stored in the SRBT field of FIG. 1 1 at step S708-2 of FIG. 7) and ' 1 1' is indicated in 

15 the SRBT field, the terminating MSG 32 recognizes that a terminator is a subscnTDcr to the service of 
the present invention and the service is activated, requests an ISUP call connection from the IP 50 
based upon the routing information received and stored at step S708-2 of FIG. 7 to establish a trunk 
call path and, at this time, provides both a temiinating phone number and an originating phone 
number at step S1306. As a result, the call paths are established among the originating MSG 3 1 , the 

20 terminating MSG 32 and the IP 50. 

The IP 50 inquires a ring-bade sound code from the ff server 70 based upon the provided 
terminating and originating phone numbers at step S1307, and the IP server 70 searches for the ring- 
back sound code allocated in connection with the provided terminating and originating phone 
numbers and transmits the searched ring-back sound code to the IP 50 in response to the inquiry of 

25 step S1307 at step S1308. The IP 50 transmits a ring-back sound corresponding to the received 
ring-back sound code, instead of a ring-back tone, to the originator through the established call path 
atstepS1309. 

When the terminating subscriber answers the phone while the ring-bade sound is being 
transmitted to the originator, tiie terminating MSG 32 requests the IP 50 to disconnect the ISUP call 
30 connection so that the IP 50 can disconnect tiie ISUP caU connection at step S13 10. At the same 
time, the terminating MSG 32 allows the originator and the temiinating subscriber to make a call 
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through the call path established between the origiiiating MSG 31 and the terminating MSG 32 and, 
theieafta:, disconnects the call pafli between the originating MSG 3 1 and the terminating MSG 32 
afterthe completion of the phone call at step S131 1. 

When the originating mobile terminal of the originating subscriber accesses a certain ARS 
server after the phone call between the originating subscriber and the terminating subscriber is 
completed at steps S1312 and S1313, the ARS server communicates with the originating mobile 
tenninal according to an appointed ARS communications scenario, and receives a first subscriber 
phone number, which is the phone number of the originating subscriber, and a second subscriber 
phone number, which is ttie phone number of the terminating subscriber that the originating 
subscriber has called, selected and mpat by the originating subsaiber through the originating mobile 
tominal at step S1314. 

Thereafter, the ARS server creates a message requesting the change of a ring-back sound 
code, including the information of the first and second subsaiber phone numbers, and transmits the 
message requesting the change of the ring-back sound code to an IP server 70 corresponding to the 
first subscriber phone number according to Intemet Protocol at step S1315. In this case, it is set 
forth beforehand that the ARS server has stored information for performing routing to the IP server 
70. 

Finally, when the IP server 70 substitutes a ring-back sound code preset in connection with 
the second subscriber phone number for a ring-back sound code preset in connection with the first 
subscriber phone number based iqx)n the received messa^ requesting the change of the ling-back 
sound code at step S1316 and notifies the ARS server of the change of the ring-back sound at step 
S1317, the ARS server transmits a voice messa^ notifying the originating mobile terminal of the 
diange of the ring-back sound at step S13 18. 

FIG. 18 is a flowchart showing a detailed process of step S1316 of FIG. 17 in the case 
vstee a plurality of IP servers 70 are constructed in connection wifh the phone numbers of 
subscribers on the Intemet 

When the ARS server transmits the created message requesting the change of the ring-back 
sound to an IP server #n 70a corresponding to the first subscriber phone number (that is, the phone 
number of the originating subscn*ber) at stop S1315 of FIG. 17, the IP server #n 70a inquires a ring- 
back sound code corresponding to the second subscriber phone number (that is, the phone number of 
the terminating subscriber) from an IP server #m 70b comesponding to the second subscriber phone 
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number at stq) S13 16-1, the IP server #m 70b transmits ttie information of the ring-back sound code 
corresponding to the second subscriber phone number to the IP server #n 70a in response to flie 
inquiry of step S1316-1 at step S1316-2, and the IP server #n 70a substitutes the ring-back sound 
code preset in connection with the second subscriber phone number for the ring-back sound code 
present in connection with the jBrst subscriber phone number at step S1316-3. In the above- 
described process, communication between the IP server #n 70a and the IP server #m 70b is 
perfomied based ipon Internet Protocol. It is set forth beforehand that the ARS server infonnation 
for perfoiming routing to the plurality of IP servers 70a and 70b with respect to each of subscriber 
phone numb^. 

MeanwMe, for the modified embodiment of FIG. 17, there may be employed a method in 
vviiich, in the case where the originating mobile temiinal accesses the ARS server through steps 
S1312 and 1313, step S1314 is excluded from this embodiment, the first subscriber phone number is 
set to the subscriber phone number according to recent call infonnation stored in the originating 
mobile terminal aixl the second subscriber is set to the second subscnT>er phone number, and the set 
first and second phone numbers are automatically uploaded to the connected ARS server. 

Industrial Applicabilitv 

As described above, the present invention provides a method and apparatus for managing 
ring-back sounds, which are capable of maintaining capacity with respect to each of IPs and 
providing both a common ring-back sound service and an individual ring-back sound service 
without hindrance even if the number of subscribers is increased 

Further, in accordance vsdth the method of changing ring-back sounds in the subsaiber- 
based ring-bade sound service, which allows the subscriber to present the ring-bade sound to another 
subscriber and the pi'esentee subscriber selectively activates the presented ring-back sound in the 
subscribCT-based ring-back sound service, whidi provides a personal public relations means for 
advertising himselfiherself by allowing the tenriinating subscriber to register and select a ring-back 
sound that the terminating subscribei- wants, whidi allows the terminating subscriber to notify the 
originator of his/her identity by allowing the terminating subsaiber to store and transmit the ling- 
back sound, sudi as voice, and whidi provides an effective advertising means by providing the 
terminating subscriber with an opportunity to advertise his/her company or organization, thus 
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increasing profits due to the aeation of an added service and improving the quality of service. 

Further, in accordance with the method of changing ring-back sounds in the subscriber- 
based ring-back sound service, which allows the originating subscriber to take tihie ring-back sound of 
the temiinating subscriber and set the ring-back sound of the terminating subsaiber for a substitute 
5 ring-back sound in the subscriber-based ling-back sound service, which provides a personal public 
relations means for advertising himselfiherself by allowing the terminating subscriber to register and 
select a ling-back sound that the terminating subscriber wants, which allows the terminating 
subscriber to notify the originator of his/her identity by allowing the terminating subscriber to store 
and transmit the ring-back sound, such as voice, and which provides an effective advertising means 
10 by providing the terminating subscriber with an opportunity to advertise his/ha- company or 
organizadoDL 

Altliough the preferred embodiments of the present invention have been disclosed for 
illustmtive purposes, those skilled in the art vsdll ^preciale that various modifications, additions and 
substitutions are possible, without departing fiom the scope arxi spirit of the invention as disclosed in 
15 the accompanying claims. 
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